In this paper, we investigate the links between inward foreign direct investment and imports in Spain. We show that FDI in this country has been trade-oriented, encouraging greater imports. Foreign production thus magnifies its potential gains with the conventional benefits of trade. A cointegration analysis in a multivariate VAR model is applied for Granger temporal causality testing. The strength and direction of the causal relationship are shown through the dynamic variance decomposition and the impulse response technique. [Fl 0, F20, F2 11
INTRODUCTION
Over the last thirty years, foreign direct investment (hereafter FDI) has become one of the most important elements in the globalization process, growing at a pace far exceeding the volume of international trade. The overall level of FDI has risen particularly sharply in European Union (EU) countries, propelled by the single market programme.' Increased liberalization, brought about by reduced barriers to trade and investment within these economies, has led to the creation of new and bigger markets where multinational firms (MNFs) may locate their production and distribution activities. This results in both a market growth in their intra-EU FDI flows and a locational advantage for inward direct investment flows coming from the rest of the world.
Indeed, as Barrel and Pain (1999) have pointed out, the creation of a "closed" European Economic Area, where internal barriers have gradually been removed, but external restrictions remain, has significantly affected the scale of FDI in ~u r o~e .~ The establishment of the single market has further altered the pattern of location of foreign firms within Europe. Countries like Spain, recently admitted into the EU, experienced a spectacular rise in their FDI inflows during the eighties (Bajo and Sovilla, 1994) , thus providing an interesting case study for the evaluation of the impact of these FDI flows. As member of the European Union, ' AS a prior stage to the European Union, thc member governments decided to take part in a single market programme, and to increasingly remove their tariff and non-tariff trade barriers as well as their legal impediments to factor mobility.
' 1n particular, these authors find that the construction of a non-tariff barriers area has significantly affected the scale of Japanese FDI in Europe. investment within this economy is viewed, for non-member states, as offering access to a wider market. For member states, it represents being able to freely exploit potential locational advantages.
This important growth of FDI has revived the question about the cost and benefits of MNFs. From the point of view of the recipient economy, apart from being a source of extra capital, FDI is desirable for stimulating technology transfer and fostering exchange of managerial know-how (Kokko, et al., 1996) . It is also expected to enhance productivity and output growth through an increased rivalry arising in sectors where multinational corporations, with higher productivity enter (Markusen and Venables, 1999) . FDI is hence believed to improve efficiency and to make the economy more competitive. However, some of these benefits might be partly fictitious if a substitution process of imports results from these investment projects. According to conventional wisdom, trade and FDI are alternative modes of supplying foreign markets. From this perspective, foreign production will represent both a substitution for trade and an interchange of the conventional benefits of trade for the potential gains from FDI. Therefore, a negative relationship between imports and foreign production should be contemplated as "bad news", since it partly diminishes the benefits of FDI.
In contrast, a positive relationship between foreign direct investment and trade might increase the possibility of success of foreign production in reinforcing productivity and manufacturing domestic output. As recently pointed out by Rodrik (1999) , trade, and specifically imports, may be an important way to promote economic growth and development through the importation of ideas, investment and intermediate goods. Thus, to the extent that FDI facilitates trade in goods, services, and knowledge, it magnifies the gains that are likely to accrue from foreign direct investment. Consequently, the degree to which foreign investments affect imports negatively or positively is an important consideration in assessing the costs and benefits of FDI.
Theoretically, either relationship (positive or negative) between inward FDI and imports may exist. When, for instance, FDI entails producing products abroad that were previously exported from the investing country (motivated by lower transportation costs, avoidance of trade barriers, etc.), inflows of FDI and imports in the recipient economy are expected to be substitutes. If, instead, the motivation for FDI is to benefit from factor productivity and remuneration differentials across countries, a rise in foreign activity will probably be accompanied by an increased demand for inputs and intermediate goods. The latter will be provided either by the parent firm in the home country or by a subsidiary of the same group located in other economies. A similar positive relationship between FDI and imports is expected when, through foreign investment projects, MNFs try to consolidate market shares abroad, either by expanding marketing and distribution capabilities or by improving customer support.
But, while there are theoretical arguments that support both substitution and complementary effects, empirical works on this question (although scarcely tested) nearly always show a net complementarity relationship between imports and foreign direct investment, regardless of the country analyzed, the methodology or the data sets employed. For instance, de Mello and Fukasaku (2000) , by means of bivariate vector error-correction models and causality analysis, show that a positive relationship between imports and FDI inflows exists in some of the Latin American and Southeast Asian countries selected. Similarly, Brainard (1997) , in an effort to test her proximity-concentration hypothesis, observes that foreign affiliate sales and imports in US are positively related to one a n~t h e r .~ Her theory in the explanation of FDI in fact constitutes the starting point of some recent works that analyze the connection between imports and FDI inflows using gravity models. This is for example the case of Clausing (2000) , who through the gravity equation presents evidence supporting a complementary relationship between US imports and the activity of foreign affiliates operating in United States. Lin (1995) , however, through the estimation of an import demand equation augmented with an inward FDI variable, tinds no evidence of any impact from current inward FDI to imports in ~a i w a n .~ Both theoretical considerations and empirical findings suggest the importance of the effects of inward FDI on imports. However, the nature of this connection (positive or negative), and the duration of this influence seem to be particular to the economy analyzed, and specifically to the nature and character of the dominant FDI inflows. In this paper, we try to shed new light on the empirical relevance of foreign direct investment on imports by examining this relationship for the Spanish economy. We analyze this connection in a multivariate VAR model in an attempt to avoid the possibility of spurious associations as a result of variations in common determinants or simultaneity bias.
The rest of the paper is organized as follows. In Section 2, both the model specification and the different theoretical arguments supporting either a substitution or a complementary relationship between imports and FDI are discussed. Section 3 is concerned with data descriptions and econometric issues.
The empirical results are shown in Section 4. Finally, Section 5 provides some concluding remarks and further comments.
3 According to this author, the emergence of multinational firms can be explained by the trade-off between the additional fixed costs of establishing a foreign plant against the costs of servicing this market via exporting.
41n the Spanish case, whether inward FDI and imports are complements or substitutes has not been subject to extensive analysis. Some evidence exists only of a positive relationship between a proxy of the aggregate foreign capital stock and imports (Bajo and Montero, 1995) . However, the connection between outward FDI and exports appears more widely studied in this economy (see, for instance, Bajo and Montero, 2001, and Alguacil and Orts, 2002) . production and imports, although the net effect of this variation over FDI is not so clear. This index will capture both the relative cost of the investment projects and the rate at which the benefits of these investment flows are discounted.
Finally, another factor that has been marked recently for its influence on both ways of firm's internationalization is political instability or uncertainty. As de Mello and Fukasaku (2000), among others, have mentioned, in a globalized economy, macroeconomic instability diminishes the locational advantages of a country in the competition for inward FDI, leading exports to be relatively more profitable than foreign investment for the home country. From this perspective, this variable would exert an opposite impact on FDI and imports in the host economy, and hence would bias towards finding substitutability.
In accordance with the above arguments, the long-run equation for imports (IMP) and inward foreign direct investment (IFDZ) may be expressed as functions of the level of domestic demand (DMD), the relative price of imports (PRC), the political instability (INS) and the inflows of foreign direct investment and imports, respectively. That is,
whereJ and gi (i = 1, 2, 3, 4) represents the expected elasticity of the explanatory variable in relation to the respective dependent variable.
DATA DESCRIPTION AND ECONOMETRIC SPECIFICATION
In this section, we investigate the causal relationship between imports and inward FDI in Spain. With this aim, aggregate data in real terms is employed for the period 1970.IV-1992.IV, which covers the most important rise in FDI flows in this country.
Apart from the mid-seventies where the arrival of foreign capital decreased due to the political instability of those years, the flows of international capital in Spain increased practically without interruption from 1970 to 1992.' This rise was especially intensive after the mid-eighties, coinciding with the Spain's joining of the EU. The progressive liberalization imposed by the single market programme, and the decision to create an internal market by 1992 contribute to generate favorable conditions to attract foreign investments towards this economy.
However, the increased integration into the European Union has also meant a switch in the accounts for international capital flows. The liberalization of external economic transactions and the consequent loss of information altered the various headings of the capital balance, and particularly the disaggregation level of the capital flows in Spain. Since January 1993, a new methodological system for the elaboration of the balance of payment has been adopted in this country to conform to the definitions and concepts of the International Monetary Fund's Fifth Balance of Payment Manual, and adjusted to the unrestricted movements of foreign proceeds and payments. This methodological change (compulsory for all member countries) mainly involves capital accounts, and particularly foreign direct investment, hindering comparison between FDI figures before and after this year. We focus here on the longer and more homogenous period, which represents the most significant opening up process experienced in this economy during recent decades.
To see the extent to which inward FDI and imports interact, the correlations for these variables from 1970 to 1992 and from 1978 to 1992 have been obtained. A coefficient of 0.86 and 0.98, respectively, would indicate that these two series are positively related, especially when we exclude the years with greater political instability and uncertainty in Spain (early seventies). However, as mentioned before, this correlation might be driven by the presence of common determinants, leading thus to an erroneous interpretation of causality. To circumvent this problem, we simultaneously estimate imports and FDI, with three other variables that account for potential income and price effects, and for the impact of macroeconomic instability.
The positive influence of the domestic market size on imports (imp)' and inward FDI (ifdi19 is captured here by domestic demand net on imports (dmcl)." Additionally, the price of imports relative to the Spanish consumption price index 'prior to the restoration of democracy in 1977, Spain went through a significant period of political instability and uncertainty. 8~h e aggregate Spanish imports of goods and services in real terms have been obtained from the Instituto Nacional de Estadistica (INE) . he^ represent the gross payment for foreign investment in Spain, net of disinvestment in real terms using the gross fixed capital formation deflator. Source: Bunco de Espaiia (Bank of Spain)
'O~ollowin~ Domenech and Taguas (1997:30), we have removed domestic demand from total imports, avoiding thus to include in the explanation of imports goods that have been previously imported. Source: INE.
(prc)" will represent the potential price effects on imports and inward FDI. According to this relative price definition, an increase in prices will imply an improvement in the competitiveness of domestically produced goods and therefore a decline in the demand for im orted goods. Finally, the Spanish inflation in terms of the GDP deflator (innp is used as a proxy of political instability and , uncertainty.
In principle, the relationship between imports and FDI, and between these two focus variables and the other explanatory variables may run in either or both directions. Accordingly, to carry out our empirical analysis, we specify the following unrestricted VAR model, where neither a priori restrictions nor the endogenous or exogenous character of variables are established in the first stage.
where A. is a vector of constant terms, A,=,, ... , , are all matrices of parameters, and u, -+ ZN(0, C). All the series used are quarterly and seasonally adjusted, and all the variables are expressed in natural logs (small letters).
As previously mentioned, the connection between imports and inward FDI is studied here through the Granger's concept of causality. This involves estimating equations that include lagged values of both dependent and explanatory variables, and appropriate checks on whether the gain in explanatory power due to the addition of the lagged independent variables is significant.13 But, to analyze the causal relationship it is first necessary to test for integration and cointegration of variables. As Engle and Granger (1987) have pointed out, a VAR model in levels with non-stationary variables may lead to spurious associations and a VAR model in first differences with cointegrated he Spanish unit value index of imports and the consumption price index employed to calculate this relative price are obtained from the Spanish Ministry of Economy, and Finance, and INE, respectively. The Spanish peseta-dollar nominal exchange rate comes from the Bank of Spain.
I2source: INE. 13 Follo~~ing Granger ( 1 969), x is said to Granger cause y if and only ify(t) is predicted better by using the past history of x, together with the past history of y itself, rather than by only using the past history of y. variables is misspecified.
The order of integration of the series is determined here by the Augmented Dickey and Fuller (1979, 1981) , and Phillips and Perron (1988) tests. The results of these tests indicate that all the series under examination (imp, ifdi, dmd, prc, 14 and inf) have a unit root in their levels.
To investigate for multivariate cointegration and weak exogeneity, we employ the maximum likelihood procedure devised by Johansen (1988) and Johansen and Juselius (1992) . As a previous step, we establish the optimum lag length of the VAR structure following the procedure suggested by Hendry and Mizon (1993) .
This involves sequentially looking at the statistical significance of the different lags through a joint F-test statistic. Accordingly, a VAR system with a lag length of seven, i.e., a VAR (7), was opted for.I5 It was also necessary to include an impulse dummy variable, D86, to account for the integration of Spain in the European Union (EU).''
The outcomes of Johansen's maximum eigenvalue statistic (A,,,) and trace statistic, (A, , , , , ) are reported in Table 1 . As we can see, outcomes in this table suggest that it is possible to accept the hypothesis that two cointegration vectors are presented in the model." The null that r = 1 is rejected, but the null that r = 2 is not rejected (where r indicates the number of cointegration vectors). l 8
EMPIRICAL RESULTS
According to the representation theorem, if series are cointegrated, Granger causality will further require the inclusion of error correction terms (ECT) in the stationary model in order to capture the short-term deviation of series from their long-term equilibrium path. In fact, the evidence of cointegration between variables rules out the possibility of Granger non causality, although it does not say anything about the direction of the causality. In this case, the application of a vector error correction model (VECM) will enable both the direction of the causality to be revealed, and to distinguish between short-run and long-mn Granger causality. Taking this view, causality can be derived through: a) the 2 test of the joint significance of lags of other variables (Wald test), and h ) the significance of the lagged error correction terms (t-test).
"~h e s e outcomes are available on request from the authors. "~h o u~h not presented here due to space constraints, these results are available on request from the authors.
I 0
This variable takes a value of one in 1986.1 and zero otherwise. "~e t a i l e d discussion of the Johansen (1988) technique is found in Harris (1995: Ch. 5 ). I X Following Johansen (1988), we move through the table from the most to the least restrictive model and stop the first time the null is not rejected (indicated by the *). Eigenvalue statistic (A,,,,,) Trace statistic (A, , , , But, as pointed out by Harris (1 995), testing for weak exogeneity in a particular cointegration vector presumes that this vector represents a structural long-run relationship between the variables in the model, and not a linear combination. Therefore, in order to study the adjustment of different variables to the disequilibrium paths, we next try to identify the structural relationships underlying these cointegration vectors, based on economic arguments. In doing so, we first test whether one of the cointegration relationships represents a long-run demand for imports, such as that established in Equation (1). Secondly, we check whether the other cointegration vector corresponds to a long-run equation for foreign direct investment, as shown in Equation (2). Nevertheless, since variables such as inflation and domestic demand are included in these relationships, we also enquire whether an equilibrium path between these two variables, as established by the well-known Phillips curve proposition, is being captured instead. Table 2 presents the linear economic hypothesis tested in each case, Hi(i = 1, . . . , 8). The ?-test statistics obtained, together with the restricted cointegration vectors are also shown in this table, where the bold numbers indicate the restricted coefficients. As can be appreciated, from all these hypotheses, only H3 cannot be rejected at the standard levels of significance. The probability of accepting the null in this case is nearly 99%. This result would confirm the hypothesis that one of the cointegration vectors (H3 : ci) corresponds to an amplified long-run demand for imports, while the other (H3 : cii) represents a long-run relationship between foreign direct investment, relative prices and inflation. In the first vector, coefficients on the relative prices and income are statistically significant and with the correct sign, lending support to the idea that this is a reasonably identified demand equation. Specifically, we found the expected positive and negative elasticity with regard to domestic income and relative prices, respectively. particularly stressed in the first ten periods. Aifdi x2 (6) xcoeff.
Admd x2(6)
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Wl, ,I t Coeff. The graphical examination of the response paths of ifdi to surprise increases in imports, and domestic income reflects lower sustained effects of this variable to shocks in the system (see Figure 1 .b). In both cases, the impulse-response functions move around the zero line. The inflation rate, however, would exert a clear negative impact on foreign investment projects once a period of three quarters has passed. a) Response of imp to shocks in: b) Response of iJii to shocks in: Table 4 presents the results of the forecast error variance decomposition procedure (vDc).~' These outcomes show the presence of a relatively rapid adjustment of imports to unexpected changes in the system. After a sixteenquarter period, only 7.02 of their forecast error variance is due to shocks in itself. The rest of this variation is a consequence of innovation in ifdi, inf, and dmd (order i). Specifically, a percentage of 44.3% is due to shock in foreign direct investment, which confirms the important role played by FDI in the promotion of imports in Spain. Conversely, foreign direct investment tends not to be very sensitive to shocks in the rest of the variables. The forecast error variance of ifdi four-quarter periods ahead is more than 93% explained by movements within itself. Three years later, this percentage moves up to only 29.41 (order ii). This result illustrates that innovations in other variables only marginally affect foreign direct investment movements. Therefore, the conclusion of the dynamic analysis is that imports tend to be more sensitive to variations in FDI inflows, which reinforces the idea of a uni-directional causality between both ways of firm penetration.
Figure 1. Impulse Response Functions
finding is coherent with the increasing importance in Spain of foreign investment in distribution channels that partly uses this economy as a platform for exporting to other member states. Therefore, the character of these investment projects themselves suggests that their effects will be closer to the benefits pointed out by Rodrick (1999) than to the negative influence argued by detractors of FDI. This result would thus lead us to the idea of trade-oriented foreign investment that encourages positive spillover effects and the importation of ideas, inputs and intermediate goods, and reinforces the benefits of international exchange, such as increased specialization and greater scale economies.
